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FOREWORD 
Since man first thought about mechanized flight (see da Vinci sketch, frontispiece), he has 
considered vertical flight as an essential component of a truly versatile flying machine. While 
horizontal flight became a reality in the early twentieth century, it was not until the middle of 
the century that vertical, sideways, and even backwards flight became possible through the 
invention of the helicopter. 
It is not just a historical fluke that the helicopter is thirty years behind fixed-wing aircraft 
in development. Rotorcraft are an order of magnitude more complex than fixed-wing aircraft; 
and this complexity shows up not only in their mechanical design, but also in the level of 
analysis that is required for a predictive capability. In fact, it is only within the past fifteen 
years that scientists have been able to develop fundamental nalysis tools that can begin to 
predict rotorcraft stability in forward flight; and we still have far to go before we will be able 
to predict vibrations and loads. 
The papers in this special issue are examples of the state-of-the-art in rotorcraft analysis 
and of the major new directions that this analysis will take. These works are not at all com- 
prehensive, and much excellent work exists that we were not able to report herein. However, 
the papers provide a balanced treatment of the subject. Of course, higher mathematics and high- 
speed computation are integral parts of each paper. Without these elements, helicopter design 
would be hopelessly limited to trial-and-error solutions. 
The contents of this issue can be organized into four parts. First, there is the justification 
and requirements for rotorcraft analysis. Two papers in this area outline the practical and 
scientific ground rules for useful rotorcraft analysis programs. Second, there are two papers on 
aerodynamics. One looks at the global wake characteristics, and the other concentrates on flow 
details near the blade tip. Third, there are three papers on rotorcraft dynamics. These cover 
structures, response, and stability. Fourth, we have two papers that deal with new uses of the 
computer in rotorcraft analysis. One discusses a new numerical tool, and the other discusses 
direct symbolic manipulation. 
We trust that the reader will find these papers both interesting and informative. 
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